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Origin of Mid-Channel Islands in the Ohio River

near Evansville, Indiana

By GORDON S. FRASER

Abstract

Mid-channel islands in the Ohio River near
Evansville have no obvious explanation if they
are considered to be products of the modern
hydraulic regime of the river. Their size,
shape, and occurrence suggest that they did
not originate as point bars, scroll bars, or
alternate side bars. Analysis of changes in size,
shape, and position of these islands laterally
along the river, as well as changes through
time, suggests that these islands are impedi-
ments to flow rather than results of it.

The islands initially form as shoal areas on
cutbanks of the river channel. The shoals
become detached from the cutbank when
channels are eroded between them and the
bank. As the shoals aggrade above water level
and form islands the newly eroded channels
begin to assume an increasing part of the
riverflow, and eventually the thalweg shifts to
the new channel. The old channel aggrades as
the accretionary bank of the river migrates
toward the islands, and in time the islands are
welded to the accretionary bank and are
incorporated into the flood plain.

The surface expression of the islands on the
flood plain is one of broad ridges enclosed by
much narrower ones that formed as scroll bars
on point-bar surfaces. A series of closely
spaced auger holes over one such ridge
revealed a gravel core that probably was the
original impediment to flow that initiated
island formation. The gravel core itself
probably represents a gravelly braid bar
deposited as part of the valley train of the
Ohio River that formed during the latter part
of the Wisconsinan Age (Pleistocene Epoch).

Introduction
PURPOSE
The Ohio River flows generally westward for

more than 1,700 km (1,000 miles) from West
Virginia to its confluence with the Mississippi
River. Over much of its course the river
changes shape along various reaches in
response to local variations in discharge,
sediment load, gradient, and nature of the
substrate over which it flows. Along much of
its length, however, the channel is character-
ized by mid-channel islands.

The islands are variously shaped, and
variations in geomorphic expression suggest
that they owe their origin to more than one
mechanism. Some are evidently remnants of
meanders or parts of meanders that have been
isolated from the flood plain (figs. 1A, B).
Others probably originated by the emergence
of scroll bars (fig. 1C) or alternating diagonal
side bars (fig. 1D). Shoals at tributary mouths
may also aggrade to the point of emergence
(fig. 1E), spits of land separating tributaries
from trunk streams may be cut off during
flood periods, and remnants of these spits
may be left as islands.

But the shape of still other islands is not
characteristic of any of these modes of
formation, nor can the shape of some be
easily explained by application of current
ideas of flow structure in rivers. Several such
islands are found along a broadly meandering
reach of the Ohio River downstream from
Evansville, Ind. (fig. 2). Several of these
islands have existed through historical times
along this reach of the river, but others have
become emergent only since the early part of
this century, and all show some change in size
and shape.

The purpose of this paper is to describe the
characteristics of the islands in the Evansville
area and to propose a model for their
formation that takes into account the special
features of flood-basin geology that affect
their origin and later evolution.
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pipette analysis. Grain-size distributions of
the sand and gravel fraction of each sample
were determined by dry sieving on a set of
screens at increments of 0.5¢. Mean size and
standard deviation (sorting) were calculated
by the method of moments.

Physiography and Geology

The Ohio River in the Evansville area flows in
a valley cut into Pennsylvanian sandstones,
shales, and coals that are relatively nonresist-
ant to erosion. The valley is as much as 6.5
km (3.8 miles) wide, and the river meanders
broadly over a substrate consisting of
unconsolidated Pleistocene and Holocene
alluvium. Only a few meanders are broad
enough to impinge on the low bedrock hills
that form the valley margin.

The river channel ranges between 0.5 and
1.2 km (0.3 and 0.7 mile) wide along this
reach. The normal pool elevation of 104 m
(342 feet) is controlled by the Uniontown
Dam, which was completed in 1975. Before
that date the pool elevation was fixed at 103
m (338 feet) by the Henderson Dam, which
has since been removed.

Along straight reaches, the channel is
narrow, and the cross-sectional shape is
roughly symmetrical, although the thalweg
tends to be displaced somewhat toward one
side of the channel or the other where it
erodes to a depth of 15 m (50 feet) below
normal pool elevation (fig. 3, cross section
AA'). At meander bends where no islands
occur, however, the channel is asymmetric.
The steep side is at the concave bank, and the
gentle side, representing the point bar, is at
the convex bank (fig. 3, cross section BB').
The thalweg is near the concave bank, where
it may erode to depths as great as 10 m (33
feet) below normal pool elevation. Channels
where point bars occur are as much as two
times wider than those along straight reaches.

The channel shape along reaches where
islands occur is irregular. A thalweg, eroding
to depths of about 6 to 10 m (20 to 33 feet)
below normal pool elevation, can normally be
identified near the cutbank of the channel
(fig. 3, cross sections CC' and DD’). The
islands are commonly flanked by broad shoals
with margins that slope shallowly or steeply
into adjacent channels. Channel widths are
significantly greater than those where point
bars occur, apparently to maintain the
cross-sectional area needed to accommodate
the discharge.

The surface of the flood plain is marked by
a regular series of concentric ridges and swales
that are more or less coincident with the
trend of the river channel (fig. 4). The ridges
probably formed as scroll bars, and the
ridge-and-swale pattern reflects variations in
the composition of the Holocene alluvium.
The general alluvial sequence under the flood
plain consists of a basal layer of medium
fine-grained sand overlain by muds consisting
of varying proportions of silt and clay. The
thickness of the basal sand under the ridges,
however, is two to three times greater than
that under the swales, and the mud under the
swales is consistently more clayey than that
over the ridges (fig. 5).

This pattern of sediment distribution
suggests that sedimentary processes differed
markedly over ridges and in swales. During
overbank flooding, water depths were presum-
ably shallower over the ridges than in the
troughs, which allowed mud to accumulate in
the troughs and sand and silt to be deposited
over ridges. Exceptionally deep troughs may
also have remained as shallow ponds after
recession of floodwaters because peat and
organic clays have been found in two holes
drilled in troughs eroded into the Pleistocene
substrate.
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Figure 5. Cross section across a part of the flood plain of the Ohio River showing the internal architecture of the
modern alluvium. Location of the cross section is shown in figure 11.

Characteristics of the
Mid-Channel Islands

Three areas along the reach of river
immediately downstream from Evansville
were chosen for study (fig. 2). Two of the
areas (1 and 2) contain mid-channel islands,
and the third (3) contains a feature on the
convex bank that probably represents an
island in the process of being incorporated
into the flood plain.

Study area 1 is about 4 km (2.4 miles)
downstream from Evansville and contains a
small island near the concave side of the river
channel. The island is about 1 km (0.6 mile)
long and 0.3 km (0.2 mile) wide. The island is
elongate parallel to the channel axis, and it
occupies the south (downstream) end of a
bulbous shoal area that extends for about 2
km (1.2 miles) near the concave side of the
channel (fig. 6). The shoal is separated from
the bank by a shallow trough, and it is
bounded on the concave side by the thalweg.
Adjacent to the shoal, the thalweg is at an
elevation of about 98 m (322 feet), but
immediately upstream and downstream from
the shoal, thalweg elevations are as low as 94
m (310 feet) and the channel width is
somewhat narrower.

At the time of the earlier mapping
(1911-14) the shoal area was smaller than at

present, and an island had not yet emerged
(fig. 6). The shoal was connected to the
concave bank, although reentrants occurred at
both upstream and downstream margins and
therefore presaged the eventual separation of
the shoal from the channel bank. The thalweg
had the same approximate configuration at
that time, but it was nearer the convex bank.
Therefore, the principal change during the
50-year period was the emergence of the
island from the shoal and its aggradation to
the level of the flood plain at about 110 m
(360 feet). In addition, a shallow channel
separating the shoal from the concave bank
was established.

Study area 2 is at the south end of the
meander loop and consists of four islands (fig.
7). These islands are also in a shoal area that is
near the concave bank of the channel, but
here the shoal is separated from the bank by
the thalweg, which descends to an elevation
of about 95 m (310 feet). Two large islands,
separated by a shallow channel, are en
echelon along the shoal, and two small islands
are on the northern flank of the easternmost
(Henderson) large island. These islands are
also arranged en echelon, and the three are
separated by shallow (< 1 m deep) channels.

The islands also existed during the early
mapping period, but their shape differed
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Figure 11. Topographic map of a part of the Ohio River flood plain near Evansville showing sets of long, narrow
ridges interspersed with wider, shorter ones. Contour interval is 5 feet. Dashed lines are auxiliary contours.
Symbols and numbers indicate drill-hole locations. (See shaded area in fig. 2 for map location.)

island in the flood plain of the meander loop
and, through detailed analysis, to determine
the nature of the valley-train sediments under
the island, the nature of the contact between
Pleistocene and Holocene alluvium, and the
architecture of the overlying sediments.

The Ohio River flood plain displays a series
of rhythmic, concentric ridges and swales in
its meander loops that appear on first
inspection to be remarkably regular in shape
and spacing. Closer analysis, however, reveals
that ridges join and bifurcate, are grouped

into packets recognized by their angular
relationships with adjacent packets, and have
a wide range of shapes and spacings. About 80
percent of the ridges are less than 240 m (800
feet) wide (fig. 10), and these ridges probably
represent emergent scroll bars formed by
transverse flow moving up out of the thalweg
onto the point-bar surface. The remaining 20
percent of the ridges are wider than 240 m
(800 feet), and about 5 percent of them range
from 360 to 480 m (1,200 to 1,600 feet) in
width. Because this width is an appreciable
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Figure 12. Cross section across a part of the flood plain of the Ohio River near Evansville showing the distribution
of gravel within the sediments. Location of the cross section is shown in figure 11.

part of the channel width in the area, it is
unlikely that such wide ridges are scroll bars.
Although wider than their scroll-bar counter-
parts, these ridges are not so long, and they
form lenticular areas with relatively flat
surfaces embedded in a terrain characterized
by narrow, highly elongate ridges (fig. 11).

These ridges are similar in shape and size to
present mid-channel islands, and they likely
represent islands that have been incorporated
into the flood plain of the meander loop. One
such ridge was chosen for detailed study, and
a series of seven auger holes were drilled on a
line transverse to the ridge crest (fig. 11). The
line extends southward from a narrow ridge,
across a broad ridge, and across another
narrow one to a trough at the south end of
the line.

The contact between the Holocene and
Pleistocene alluvium in the valley can be
determined by sediment grain sizes (Fraser
and Fishbaugh, 1986). Pleistocene alluvium
contains as much as 60 percent granules and
fine pebbles, whereas the Holocene alluvium
consists of sand with less than 20 percent
granules and no pebbles. The contact along
the line of cross section is at an elevation of
about 98 m (321 feet) under the narrow
ridges at either end of the cross section. That

the contact even remains at that elevation
under the troughs suggests that this is the
depth of scour of the migrating thalweg (fig.
12). Under the broad ridge, however, the
contact rises to an elevation of about 101 m
(331 feet) and forms a core of coarse
material. Significantly, the difference in
elevation is the same as that from the surface
of the shoal to the adjacent thalweg in study
area 1.

The occurrence of this gravel core under
the broad ridge supports the premise that
broad ridges in the flood plain originated as
islands whose position was controlled by
remnant braid bars composed of sediments
coarse enough to form impediments to flow
in the modern Ohio River.

Discussion

All available evidence indicates that mid-chan-
nel islands near Evansville owe their origin to
remnant Pleistocene braid bars of late
Wisconsinan age that are positive features of
the substrate over which the modern channel
migrates.

The evidence suggests that:

(1) The islands are not obviously of another
origin. They occur near concave banks, so
they are not emergent point bars. They are
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too wide to be emergent scroll bars, and they
appear to be causes of alternate side bars
where they occur rather than the result of
side-bar formation.

(2) The islands are stable features that do not
migrate as the channel shifts laterally. The
islands serve as impediments to flow around
which the thalweg must shift, and therefore
they must be composed of materials resistant
to entrainment by flow in the modern river.
(3) The islands eventually become incorpo-
rated into the flood plain as the accretionary
bank migrates toward them and eventually
engulfs them. This process is especially
evident at study area 3. In addition, variations
in ridge width on the flood plain suggest that
not all ridges originated as scroll bars. Narrow
ridges are compatible in width to scroll bars
presently forming on the river, but wider ones
more closely resemble in size and shape
mid-channel islands.

(4) The contact between the Holocene and
late Wisconsinan alluvium in the area is
irregular, and this irregularity reflects the
inability of the modern river to erode the
substrate uniformly. In at least one example
an elevated part of the contact is underlain by
gravel and is coincident with a broad ridge on
the surface of the flood plain. The elevated
part of the contact may represent a remnant
braid bar composed of materials too coarse to
be transported by the modern river.
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